





Introduction: Highly Active Antiretroviral Therapy (HAART) has improved the life expectancy of 
adults living with HIV. As more people with HIV develop geriatric syndromes, new healthcare 
models may be necessary. This research aims to understand provider readiness to address the 
needs of older adults living with HIV and opinions about potential care models.  
Methods: I distributed a cross-sectional questionnaire using the North Carolina AIDS Training 
and Education Center listserve. This study analyzes data only from providers with a license to 
prescribe and who care for patients with HIV. The survey asked about (1) provider interest in 
additional help with certain geriatric conditions, (2) provider priorities regarding preventive 
medicine recommendations, and (3) provider opinions about potential care models. All data 
were self-reported. I conducted univariate and bivariate analyses using Stata SE 15. 
Results: Analysis included responses from 27 participants. All participants worked in North 
Carolina and saw older patients (age ≥ 50). Because the ability to prescribe was an inclusion 
criterion, physicians were the most common respondents. Participants were most interested in 
help with multiple comorbid conditions (Median: 85, IQR: 65-100), polypharmacy (at least 5 
medications) (Median: 83, IQR: 51-100), cognitive impairment (Median: 80, IQR: 68.5-96), and 
mood disorders (Median: 80, IQR: 67-92). Respondents were most likely to rank screening for 
blood pressure (58%), diabetes (46%), and depression (46%) as the USPSTF 
recommendations they regarded as most important. The most recognized structural changes 
were developing formal guidelines (68%), creating regular training sessions in geriatric topics 
(60%), and adding allied health professionals for in-home or in-clinic assessments (60%). 
Discussion: Current infectious disease providers are already considering important geriatrics-
specific interventions, but they also recognize a need for additional help in diagnosing and 
managing geriatric syndromes. Future efforts to address the aging HIV population should focus 
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on developing formal guidelines, creating regular training sessions for infectious diseases 
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Introduction 
 Advances in medical care are among the contributors to a rapidly aging population. The 
United States Census has predicted that over 80 million adults will be aged 65 years and older 
by 2050.1 Improved interest in the field of aging has led to the realization of “geriatric 
syndromes” – a term that encompasses a collection of conditions more common in the older 
population.2 There is no formal definition of the syndrome; however, the term is often used to 
refer to a variety of conditions such as urinary and fecal incontinence, decline in functional 
status or loss of Activities of Daily Living (ADLs), and falls.2 The multidimensional nature of 
these conditions can make them increasingly difficult to manage under current care models.2 
Some of these conditions (e.g. falls) are associated with higher rates of morbidity and mortality.3 
Other conditions (e.g. polypharmacy) are not independently associated with increased risk for 
mortality, but can harm a patient’s quality of life.4,5 Therefore, as the general population ages, 
the management of these syndromes will become integral to prioritizing individual health and 
well-being. 
Like the general population, people living with HIV (PLWH) are living longer. With recent 
improvements in antiretroviral therapy (ART), the average life expectancy for an adult with HIV 
is now over 70 years.6 Around 45% of PLWH in the United States were aged 50 years or older 
in 2014.7 Infectious diseases providers and geriatricians have raised concerns about the 
relationship between longer life expectancies and geriatric syndromes among those living with 
HIV.8–14 There is as yet no formal systematic review of literature depicting the prevalence of 
these conditions; however, some literature reviews have suggested that several particular 
geriatric syndromes – including falls, frailty, and polypharmacy - are more common among 
PLWH.12,13,15 Furthermore, a recent cross-sectional study by Greene et al. found that over half 
of older PLWH (50 years and older) suffered from at least two geriatric conditions.9 Therefore, it 
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is increasingly important that practitioners develop care models to meet these newly recognized 
patient needs.   
At the moment, few models suggest how to treat aging PLWH. Ruiz et al. describe a 
geriatric-HIV clinic in New Orleans that is headed by a physician trained in both infectious 
diseases and geriatrics.16 Cesari et al. also promotes the creation of focused interdisciplinary 
clinics for aging adults living with HIV.11 Singh et al. do not recommend specific changes but 
instead explore several care models found in other medical specialties in order to better 
understand how similar systemic changes could improve the care of aging HIV adults.10 Siegler 
et al. also avoid specific models of care and instead look at the requirements and obstacles 
surrounding the creation of new care models for older PLWH.17 All these articles provide 
important insight into potential models. This study aims to add to this research by asking 
providers caring for older adults with HIV about the proposed changes. 
The goal of this cross-sectional study is to assess provider readiness to care for aging 
adults with HIV. The research focuses on Infectious Diseases (ID) practitioners. At the moment, 
the majority of PLWH will use their ID practitioner as their primary care provider.18 Therefore, 
the views of ID providers are an important starting point for efforts to develop care models for 
aging HIV adults. This study aims to understand the insights of these providers in order to 
contribute to the work of developing excellent care models to meet the growing HIV adult 
population. 
As no systematic reviews examine the risk for multiple geriatric syndromes in aging 
adults living with HIV, I also undertook a formal but limited systematic review to answer the 
following questions: 
1. Do HIV-positive adults experience geriatric syndromes at a higher rate compared 
with HIV-negative adults? 
2. Do adults living with HIV experience geriatric syndromes at an earlier rate 
compared with those not living with HIV? 
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I developed a new survey for this cross-sectional research specifically for this project, 
since I could find no extant, validated instrument.  I worked with my two faculty advisors (STR 
and LW) to design the questionnaire and I then administered it via the Qualtrics (2018, Provo 
Utah) survey platform supported by The University of North Carolina at Chapel Hill.  Infectious 
diseases (DW, LO) and geriatrics researchers (AS) also reviewed the survey prior to 
dissemination. The questionnaire was distributed by e-mail to members of the North Carolina 
AIDS Training and Education Center (NC ATEC) – an organization that aims to support and 
train providers caring for HIV-positive patients – via the NC ATEC listserve. Recipients were 
also encouraged to forward the survey to relevant colleagues, since we know NC ATEC is not 
comprehensive of all providers we wanted to reach. The questionnaire remained active for six 
weeks.  I included responses in the final analysis if any given respondent both cared for HIV 
patients and was licensed to prescribe medications.  Respondents were included even if they 
did not currently care for older patients. They were only excluded if they did not care for patients 
with HIV or if they did not have a license to prescribe.  
The survey asked details about level of comfort with diagnosing and managing geriatric 
syndromes, as well as opinions of care models. The survey also collected information about 
credentials, location of practice, history of formal geriatric training, duration of HIV-focused 







I used Stata SE15 (StataCorp. 2017. Stata Statistical Software: Release 15. College 
Station, TX: Statacorp LLC) to conduct statistical analysis. Variables of interest included 
categorical and continuous data points. More information about the individual variables and their 
coding is included in Table 1. The frequency distributions for all independent and dependent 
variables are included in Table 2. I performed an exploratory bivariate analysis to look for any 
relationships between the independent variables (e.g. credentials, time in practice, percentage 
of older adults in practice, location of practice, presence of pharmacist in clinic, and use of 
pharmacist services) and the dependent variables. I created additional dummy variables for this 
analysis. Their coding is explained in Table 1. The data are not normally distributed, so I report 
the median and interquartile range for the continuous variables and, as I note above, the 
frequencies and their percentages were reported for categorical variables. I did not adjust for 
missing data in this initial exploratory analysis. Some methods (e.g. carry forward analysis) are 
not appropriate for the study design. Other methods (e.g. missing completely at random) require 
assumptions that may not be met by this study design or measurement instruments.  
[Table 1 here] 
 
Results 
Because I could not control to whom the listserve recruitment message would go, I 
determined a priori to include for analysis only those respondents who both cared for HIV 
patients and were licensed to prescribe, as I have noted above.  Thus, of the 99 responses to 
the survey, I excluded 72: two people did not consent to participate in the survey and were 
exited from it, 40 responses were from providers who do not currently care for people living with 
HIV, and 26 responses were from providers who are unable to prescribe medications. An 
additional four participants were excluded for ambiguous responses about their credentials or 
whether they cared for PLWH. Data from 27 participants remained for analysis.  
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Frequency distributions for included respondents - that is, those who care for PLWH and 
are licensed to prescribe - are presented in Table 2.   Study participants were largely physicians 
(63%). The majority of these physicians (65%) had no additional geriatrics training, such as a 
fellowship, continuing medical education (CME) or maintenance of certification (MOC). Other 
providers included physician’s assistants, nurse practitioners, and pharmacists. Like the 
physicians, most of these participants (90%) denied formal geriatrics-specific training. There 
was a large spread of experience, with a slightly higher rate of providers (55%) having cared for 
PLWH for over 10 years. All of the included participants practiced in North Carolina. All of the 
participants also reported seeing older adults with HIV in the clinic. Most providers (70%) 
reported that between 20% and 60% of their patients living with HIV were aged 50 years or 
older. A large proportion of participants (92%) personally addressed potential drug-drug 
interactions routinely. The majority of providers (88%) also had pharmacists or pharmacologists 
available in their clinic. All participants with an accessible pharmacist regularly used their 
services.  
[Table 2 here] 
Table 1, showing variable coding, frequency distributions, and level of missing data, also 
includes an important finding.  A central question in the study, whether and how much providers 
wanted to know about several significant considerations in geriatric care, attracted considerable 
missing data.  Of the 14 targeted areas, three of them – incontinence, malnutrition, and pain 
management – lack responses from 40% or more of participants.  Even the targets with the 
lowest levels of missing data – cognitive impairment, functional impairment, and polypharmacy, 
had missing data 11 to 22% of the time.  We cannot know whether respondents didn’t answer 
because they believe they do not need to know any more about these areas, or because they 
are not interested, or for some other reason.  These foci of geriatric care are, nonetheless, 
problems with which many of their older HIV-positive patients will contend.   
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Among those who did answer the “what do you need to know” items, participants say 
they are most interested in receiving help in diagnosing and/or managing multiple comorbid 
conditions, polypharmacy (at least 5 medications), cognitive impairment, and mood disorders. 
All geriatric syndromes received an average (mean and median) score of at least 50, indicating 
that participants who did choose to answer the question were interested in at least some help 
with these fourteen topics. The largest variation in interest is for advanced care planning 
(interquartile range of 63, standard deviation 36.1). Large ranges (>50 points) were also 
reported for falls, incontinence, frailty, malnutrition and pain management.  
We asked respondents to review a list of United States Preventative Services Task 
Force (USPSTF) care recommendations and choose what they believed were the five most 
important recommendations for their own patients’ care.  Respondents were most likely to 
include these recommendations among their top five: blood pressure screening in adults (58%), 
screening for depression in adults (46%) and screening for diabetes in adults aged 40-70 years 
who are overweight or obese (46%) (Table 2). Other commonly recognized preventive 
measures included colorectal cancer screening for adults aged 50-75 years (42%), screening 
for hepatitis C in high risk adults and in those born in between 1945 and 1965 (38%), and 
screening for alcohol and substance misuse in adults (38%).  
Participants were very likely (68%) to say that the development of formal guidelines for 
the management of geriatric syndromes in adults with HIV infection is the most important 
structural change necessary to address the aging HIV population (Table 2). The majority of 
participants also supported offering frequent, accessible training sessions in geriatric syndromes 
for infectious diseases practitioners (60%), and adding an allied health staff provider who could 
perform assessments at home or in the office for geriatric syndromes (60%).  
At the survey’s end, we invited participants to add any final thoughts.  One participant 
used that space to raise an important potential structural change: moving toward having a 
geriatrician become the PCP for older HIV patients, with the ID physician seeing the patient only 
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for continuing HIV care. This survey focused on infectious disease providers as the PCP for the 
majority of people living with HIV, but this response invites us to think, in turn, about what 
geriatricians may need to know about HIV care. 
The exploratory bivariate analysis in Tables 3 and 4 show the level of interest in 
additional help managing numerous geriatric conditions, described above, but this time stratified 
by a number of independent variables. The medians varied, with most sitting between 50 and 
100. The interquartile ranges also varied greatly, with values anywhere between 10 and 98 
points. There were no consistent patterns between provider type or percentage of patients over 
the age of 50 and interest in additional help with geriatrics syndromes. However, some trends 
are suggestive. In general, physicians without additional geriatrics-specific training reported a 
higher level of interest in help in diagnosing and managing polypharmacy, chronic conditions, 
and obesity; this was not the case for frailty, failure to thrive, and advanced care planning. 
Participants with a pharmacist/pharmacologist in clinic were interested in additional training in 
aging topics, but not especially in cognitive impairment, failure to thrive, and advanced care 
planning. Finally, providers who had longer experience working with PLWH reported a higher 
rate of interest in additional training for all included syndromes. 
[Table 3 here] 
Preferred structural changes for the aging HIV population also varied by independent 
variables. The least variation appears for practices with different proportions of older adults, 
while additional training in geriatrics seems to differentiate preferences the most. Across 
different independent variables (provider type, years caring for PLWH, patient distribution, 
pharmacy availability) formal guidelines remained the most popular structural change for 
addressing aging HIV populations. The smallness of the sample size makes it impossible to 
determine whether these associations are meaningful. Even though we can make no claim 
about association, 100% of ID providers who have some geriatrics training are interested in 
having allied health providers for in-home or in-clinic evaluations. Additionally, though no claim 
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of statistically significant association can be made, it seems logical that physicians without 
additional geriatrics training would find such training, as well as better access to geriatrics 
clinics, appealing.  




This research aims to contribute to the growing conversation about the aging HIV 
population by examining what a convenience sample of ID providers feel they need to know 
when caring of older adults with HIV. Study findings suggest that efforts to meet this growing 
demand should focus on a number of geriatric conditions. Many participants expressed interest 
in learning more about diagnosing and managing all of the fourteen common geriatric conditions 
offered to them for their consideration. Future structural changes in the care of aging persons 
with HIV could benefit from focusing specifically on topics like polypharmacy, mood disorders, 
cognitive impairment, and management of multiple chronic comorbidities. Physicians without 
additional geriatric training and providers with more experience caring for PLWH may be the 
most receptive to future help mastering care for these conditions – and their clinics could 
provide a good starting point for implementing any changes.  
Findings from this survey suggest that efforts to address the growing population of aging 
adults living with HIV should focus on the development (and dissemination) of formal guidelines 
for the care of aging persons with HIV. This recognition was widely shared by the survey 
respondents. The development of such guidelines would also be a more affordable, accessible, 
and immediate modification than would other structural changes, like adding an allied health 
provider to each clinic. The HIV and Consensus Project published recommendations for the 
care of older adults with HIV in 2014, but they emphasized that their work offered suggestions, 
not guidelines.19 The limited systematic review I present in Appendix 1 shows that a number of 
studies looking at the prevalence of geriatric syndromes have been published in the years 
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following the release of the consensus statement; this new evidence could help inform the 
development of more formal guidelines. Another affordable and accessible change to which 
participants responded favorably was the creation and dissemination of regular training 
sessions in geriatric topics for infectious diseases providers.  
These findings of support for some potential structural changes contrast with recently 
proposed models in the literature.10,16 Improving the accessibility of double boarding for 
physicians – a key part of the model published by Ruiz et al. – found no support among our 
survey participants.16 Providers did express some interest in the creation of an HIV-geriatrics 
clinic or improved ease of referral to a geriatrics clinic. These options were proposed by Ruiz et 
al., Singh et al., and Cesari et al.10,11,16 Singh et al. also recommended in-home and in-clinic 
geriatric assessments.10 None of these recommendations for care models stress the importance 
of formal guidelines. 
This small study produced some surprises. Prior to survey dissemination, we expected 
that the most highly ranked USPSTF recommendations would relate to infectious diseases (e.g. 
Hepatitis C screening, Hepatitis B screening, tuberculosis screening), and behavioral 
interventions for sexually transmitted diseases. In this survey, participants ultimately ended up 
giving their highest rankings to many recommendations unrelated to infectious agents or HIV. 
Screening for blood pressure, diabetes, depression, and colorectal cancer – key preventive 
endorsements for older patients - topped the list of important USPSTF recommendations. These 
recommendations align with current morbidity and mortality data for older adults. In 2016, heart 
disease and cancer were the top two causes of death for those aged 65 years and older.20 
Infectious disease providers appear to be prioritizing age-appropriate USPSTF 
recommendations. Although infectious diseases providers ranked some geriatrics-specific 
therapies highly, other recommendations for older adults were less popular (e.g. Vitamin D 
supplementation, falls prevention, osteoporosis screening, and Shingles vaccination). To the 
extent our small sample permits a conclusion, there remains some room for improvement in 
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training infectious diseases providers to care for an increasingly aging population of persons 
living with HIV. 
This study has a number of limitations. The small sample size limits us to no more than a 
descriptive presentation of the data.  Further, missing data are high on several key questions, 
and we do not know why respondents chose not to answer these questions. Another potential 
limitation of the research was raised by a participant, who commented on the difficulty of 
selecting only five options from a list of over twenty potential recommended care processes. 
Finally, the decision to focus only on prescribing providers may limit the generalizability to the 
many other health care professionals who help care for aging adults living with HIV. Future 
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Table 1: Coding for Independent and Dependent Variables 
 
Variable name Variable Description Type of Variable Coding Missing Values % (n) 
currenthiv Do providers currently care for patients with HIV? dichotomous 
Yes 
No 0% (0/27) 
credentials Professional credentials for participants categorical 
1: Nurse 
Practitioner (NP) 









Credentials for participants 
who answered “Other” to 
question about credentials 
categorical 





train Geriatrics training for MDs/DOs categorical 
1: CME or MOC 
2: Other training 
3: Geriatrics 
fellowship 
4: No geriatrics 
training 
0% (0/17) 
nc Do participants practice in North Carolina? dichotomous 
Yes 
No 7% (2/27) 
time Number of years caring for PLWH categorical 
1: 0-5 years 
2: 6-10 years 
3: 11-20 years 
4: 20+ years 
0% (0/27) 
percent 
Percent of patients with 









falls Interest in additional help managing falls continuous  30% (8/27) 
cog 
Interest in additional help 
managing cognitive 
impairment 
continuous  11% (3/27) 
pharm Interest in additional help managing polypharmacy continuous  22% (6/27) 
function 
Interest in additional help 
managing functional 
impairment 
continuous  22% (6/27) 
mood Interest in additional help managing mood disorders continuous  30% (8/27) 
incont Interest in additional help managing incontinence continuous  41% (11/27) 
frail Interest in additional help managing frailty continuous  30% (8/27) 
chronic 
Interest in additional help 
managing chronic 
conditions 
continuous  33% (9/27) 
multi Interest in additional help managing multimorbidity continuous  37% (10/27) 
ftt Interest in additional help managing malnutrition continuous  41% (11/27) 
acp 
Interest in additional help 
managing advanced care 
planning 
continuous  37% (10/27) 
pain Interest in additional help managing pain continuous  44% (12/27) 
obesity Interest in additional help continuous  33% (9/27) 
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Variable name Variable Description Type of Variable Coding Missing Values % (n) 
managing obesity 
bone 
Interest in additional help 
managing bone 
demineralization 
continuous  30% (8/27) 
pharmclinic Do you have a pharmacist in your clinic? dichotomous 
Yes 
No 4% (1/27) 




interact Do you routinely assess for drug-drug interactions? categorical 
1. Yes, personally 




Most important USPSTF 
recommendations for older 
adults with HIV 
categorical 
24 options covering 
different recommendations 




Most important structural 
changes to care for older 
adults with HIV 
categorical 
7 options covering 
different recommendations 




AAA screening is one of 
the five most important 
USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us2 
Aspirin use for primary 
prevention is one of the 
five most important 
USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us3 
Annual mammography is 
one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us4 
Screening for high blood 
pressure is one of the five 
most important USPSTF 
recommendations* 




is one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us6 
Screening for depression is 
one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us7 
Genetic screening for 
cancer s one of the five 
most important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us8 
Discussing breast cancer 
reducing medications is 
one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us9 
Colorectal cancer 
screening is one of the five 
most important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us10 
Screening for diabetes 
mellitus is one of the five 
most important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us11 
Vitamin D supplementation 
is one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us12 Behavioral recommendations for dichotomous 
0: option not selected 
1: option selected 11% (3/27) 
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Variable name Variable Description Type of Variable Coding Missing Values % (n) 
overweight or obese 
individuals is one of the 




Falls prevention is one of 
the five most important 
USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us14 
Screening for Hepatitis B is 
one of the five most 
important USPSTF 
recommendations*  
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us15 
Screening for Hepatitis C is 
one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us16 
Annual screening for lung 
cancer is one of the five 
most important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us17 
Screening for osteoporosis 
is one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us18 
Adding statins for at risk 
patients is one of the five 
most important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us19 
Annual pap smears is one 
of the five most important 
USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us20 
Annual Zoster vaccine is 
one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us21 
Annual influenza vaccine is 
one of the five most 
important USPSTF 
recommendations * 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us22 
Behavioral counseling for 
STIs is one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us23 
Screening for syphilis is 
one of the five most 
important USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
us24 
Screening for latent 
tuberculosis is one of the 
five most important 
USPSTF 
recommendations* 
dichotomous 0: option not selected 1: option selected 11% (3/27) 
mod1 
Easier double boarding 
(ID/Geriatrics) is one of the 
three most important 
structural changes§ 
dichotomous 0: option not selected 1: option selected 7% (2/27) 
mod2 
Training sessions in 
geriatrics topics for ID 
providers is one of the 
three most important 
structural changes § 
dichotomous 0: option not selected 1: option selected 7% (2/27) 
mod3 
Adding a geriatric provider 
to the ID clinic is one of the 
three most important 
structural changes § 
dichotomous 0: option not selected 1: option selected 7% (2/27) 
mod4 Adding an allied health dichotomous 0: option not selected 7% (2/27) 
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Variable name Variable Description Type of Variable Coding Missing Values % (n) 
provider for clinic or home 
visits is one of the three 
most important structural 
changes § 
1: option selected 
mod5 
Incorporating provider 
incentives is one of the 
three most important 
structural changes § 
dichotomous 0: option not selected 1: option selected 7% (2/27) 
mod6 
Developing formal 
guidelines is one of the 
three most important 
structural changes § 




Geriatric clinic or Geriatric 
HIV clinic is one of the 
three most important 
structural changes § 
dichotomous 0: option not selected 1: option selected 7% (2/27) 
credentialsnum 
Simplified credentials: 






prescribers (PA, NP, 
PharmD, CPP) 
2: Physicians (MD, DO) 
7% (4/57) 
trainnum Simplified training experience for MDs/DOs dichotomous 
0: no additional training 
experience in geriatrics 
1: additional training in 
geriatrics (including CMEs, 
MOCs or other) 
0% (0/17) 
timedi 
Simplified number of years 
spent working with HIV 
patients 
dichotomous 0: 0-10 years 1: 11+ years 0% (0/27) 
percentdiv 
Simplified percentage of 
HIV patients who are aged 
50 years or older 
dichotomous 0: 0-40% 1: 41-100% 0% (0/27) 
interactsimp 
Simplified variable looking 
at routine assessment of 
drug-drug interactions 
dichotomous 
0: no routine assessment 
of drug-drug interactions 
1: routine assessment of 
drug-drug interactions (by 
provider or pharmacist) 
7% (2/27) 
* Explanation of the full recommendation detailed in full survey (Appendix 1) 
§Explanation of the proposed models detailed in full survey (Appendix 1) 




Table 2: Frequency Distributions 
 
Independent variables 
 Frequency (%) 
Medical credentials  
Physician 17 (63%) 
Physicians Assistant (PA)  3 (11%) 
Nurse Practitioner (NP) 3 (11%) 
Clinical Pharmacist Practitioner (CPP) 1 (4%) 
PharmD 3 (11%) 
Geriatrics specific training for MDs/DOs  
No fellowship but has had CME/MOC 
training 
2 (12%) 
No fellowship, CME, or MOC, but have had 
geriatrics-specific training 
4 (23%) 
No additional training 11 (65%) 
Geriatric specific training for other professionals  
No 9 (90%) 
Yes 1(10%) 
Practicing in North Carolina  
Yes 21 (84%) 
No 4 (16%) 
Amount of time spent caring for PLWH  
0-5 years 4 (15%) 
6-10 years 8 (30%) 
11-20 years 7 (25%) 
21+ years 8 (30%) 
Care for PLWH over 50 years old  
Yes 27 (100%) 
No 0 (0%) 
Percentage of patients living with HIV who are 
at least 50 years of age 
 
0-20% 5 (19%) 
21-40% 9 (33%) 
41-60% 10 (37%) 
61-80% 3 (11%) 
81-100% 0 (0%) 
Pharmacist/pharmacologist is available in clinic  
Yes 23 (88%) 
No 3 (12%) 
Regularly use pharmacy services for those with 
a pharmacist/pharmacologist in clinic  
Yes 22 (100%) 
No 0 (0%) 
Routinely assess drug-drug interactions  
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Yes, I address it personally 23 (92%) 
Yes, I ask a pharmacist/pharmacologist to 
address it 1 (4%) 
No, I do not regularly address interactions 1 (4%) 
Dependent variables 
 Median (IQR) Mean (SD) 




Falls 60 (26-83) 54.5 (32.8) 
Cognitive impairment 80 (68.5-96) 78.8 (19.4) 
Polypharmacy (≥5 
medications) 
83 (51-100) 74.1 (28.0) 
Functional impairment 75 (60-84) 70.1 (23.0) 
Mood disorders 80 (67-92) 79.0 (15.1) 
Bladder and bowel 
incontinence 
50.5 (25-81) 51.4 (31.4) 
Frailty 75 (28-87) 63.5 (32.4) 
Individual chronic 
conditions (e.g. HTN, 
DM) 
77 (51-95) 71.1 (27.1) 
Multiple comorbid 
conditions 
85 (65-100) 81.8 (19.7) 
Malnutrition/failure to 
thrive 
58 (28-80.5) 55.5 (29.9) 
Advanced care planning 67 (27-90) 58.5 (36.1) 
Pain management 66 (40-100) 63.2 (33.0) 
Obesity 67.5 (35-100) 63.6 (31.1) 
Bone demineralization 68 (51-83) 67.6 (25.7) 
 Frequency (%) 
Which five USPSTF recommendations are 
the most important § 
 
AAA screening 0 (0%) 
Aspirin use 7 (29%) 
Annual mammography 6 (25%) 
BP screening 14 (58%) 
Alcohol/substance use screening 9 (38%) 
Depression screening 11 (46%) 
Genetic screening for cancer 0 (0%) 
Cancer risk medications 0 (0%) 
Colorectal cancer screening 10 (42%) 
Diabetes screening 11 (46%) 
Vitamin D supplementation 0 (0%) 
Behavioral recommendations for 
obese/overweight individuals 
5 (21%) 
Falls prevention 3 (13%) 
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Hepatitis B screening 2 (8%) 
Hepatitis C screening 9 (38%) 
Lung cancer screening 4 (17%) 
Osteoporosis screening 3 (13%) 
Adding statins 8 (33%) 
Pap smear 1 (4%) 
Shingles vaccine 1 (4%) 
Flu vaccine 7 (29%) 
Behavioral interventions for STDs 2 (8%) 
Syphilis screening 6 (25%) 
TB screening 1 (4%) 
What are the three most important structural 
changes to improve care for PLWH over 50 
years of age? ‡ 
 
Double boarding (ID and Geriatrics) 
easier 
0 (0%) 
Formal training sessions for ID 15 (60%) 
Adding geriatric provider 4 (16%) 
Allied health professionals for home/office 
assessments 
15 (60%) 
Provider incentives 6 (24%) 
Formal guidelines 17 (68%) 
Increase number/accessibility of geriatrics 
clinics/geriatrics HIV 
12 (48%) 
*Scale of 1-100. Higher number indicates greater interest in additional support 
diagnosing/managing the condition. 
§Explanation of the full recommendation detailed in full survey (Appendix 2) 







Table 3: Interest in additional help diagnosing and managing various geriatric conditions* 
 
















Provider type        









       
Yes 67.5 (47-84) 80 (80-90) 48 (25-79.5) 71 (63.5-77.5) 74 (70-82) 56 (40-72) 86.5 (74-93.5) 
No 70.5 (39.5-86.5) 83 (62-97) 71 (51-88) 75 (71-86) 80 (60-99) 60 (34-85) 70 (54-80) 
Years caring for 
PLWH        
0-10 years 47 (14-68.5) 80 (72-90) 73 (35-98) 74 (60-84) 70 (67-82) 34 (30-51) 68 (28-86) 
11+ years 61 (50-91) 82 (62-97) 99 (62-100) 75 (60-90) 84.5 (74-99) 80 (20-100) 77.5 (60-93) 
Percentage of 
patients over 50 
years of age 
       
0-40% 68.5 (60-90) 80 (72-95) 67.5 (43-93) 72.5 (58.5-80.5) 80 (67-92) 51 (30-82) 80 (54-93) 
40-80% 50 (2-60) 80 (60-99) 100 (71-100) 75 (60-86) 80.5 (70.5-94) 34 (19-60) 67.5 (14-85) 
Pharmacist in 
clinic        
Yes 60.5 (30-86.5) 80 (72-95) 85.5 (61-100) 75 (60-84) 82 (68.5-95.5) 51 (30-82) 
77.5 (41-
90) 





















Provider type        









       
Yes 40 (37-71) 65 (65-95) 68 (65.5-74.5) 73 (47-79.5) 60 (53-70) 35 (27-71) 66 (64-68) 
No 67 (40-90) 83 (51-100) 51 (28-87) 43.5 (30-86.5) 66 (40-95) 65 (37-87) 83 (51-100) 
Years caring for 
PLWH        
0-10 years 67 (40-85) 84 (66-100) 49 (28-66) 57 (23.5-81.5) 66 (8-73) 56 (31-93.5) 66 (57-83) 
11+ years 90 (61-100) 95 (61-100) 79 (20-100) 79 (40-100) 74 (45.5-100) 67.5 (51-100) 78.5 (50.5-100) 
Percentage of 
patients over 50 
years of age 
       
0-40% 67 (40-85) 83 (61-95) 65.4 (42.5-80.5) 73 (40-83) 60 (51-70) 65 (35-87) 66 (57-82) 
41-80% 95 (65-100) 100 (66-100) 23 (13.5-64) 40 (2-100) 86.5 (40-100) 70 (30-100) 79 (50-95) 
Pharmacist in 
clinic        
Yes 83 (61-95) 85 (65-100) 51 (28-79) 63 (27-100) 68 (35-100) 70.5 (32.5-100) 
71.5 (53.5-
83) 
No 51 (37-100) 75.5 (51-100) 66 (20-100) 67 (20-90) 60 (51-95) 58 (51-65) 66 (51-100) 
*Certain independent variables were excluded from this table due to a limited number of observations. There were no participants practicing 

































Provider type        









       
Yes 0% (0) 50% (3) 33% (2) 100% (6) 0% (0) 67% (4) 50% (3) 
No 0% (0) 67% (6) 11% (1) 33% (3) 22% (2) 56% (5) 67% (6) 
Years caring 
for PLWH        
0-10 years 0% (0) 67% (8) 17% (2) 67% (8) 16% (2) 75% (9) 33% (4) 
11+ years 0% (0) 54% (7) 15% (2) 54% (7) 31% (4) 62% (8) 62% (8) 
Percentage of 
patients over 
50 years of 
age 
       
0-40% 0% (0) 64% (9) 14% (2) 64% (9) 14% (2) 64% (9) 57% (8) 
41-80% 0% (0) 55% (6) 18% (2) 55% (6) 36% (4) 73% (8) 36% (4) 
Pharmacist in 
clinic        
Yes 0% (0) 64% (14) 14% (3) 59% (13) 23% (5) 68% (15) 45% (10) 
No 0% (0) 33% (1) 33% (1) 67% (2) 33% (1) 67% (2) 67% (2) 
*Certain independent variables were excluded from this table due to a limited number of observations. There were no 
participants practicing outside of NC or who had a pharmacist available but did not use them. Only one participant did not 









Methods, Results, and Conclusion of the Systematic Review 
 
Methods 
There was no prior research protocol for this systematic review. Two databases 
(PubMed, Cochrane) were searched. The full strategy for the PubMed search is included in 
Supplementary Table 1. The literature review also included a screening of the gray literature 
(including Clinicaltrials.gov). Resources were searched for literature published prior to April 
2018. Inclusion criteria were observational or case-control studies looking at adults (18 years 
and older) and that compared HIV-positive with HIV-negative adults. Only studies published in 
English were included. Outcomes of interest were bowel or bladder incontinence, frailty, 
delirium, loss of ADLs/IADLs, and falls. All other outcomes were excluded. There were no 
limitations on timing or setting of study. The summary statistic of interest for this review was an 
Odds Ratio (OR) (and corresponding confidence interval). An Odds Ratio was preferred over 
the Risk Ratio (RR) as a RR could not be calculated for several of the study designs included in 
this review. 
One reviewer (CP) performed the systematic review. These activities included screening 
the study titles, abstracts, and full texts. It also included extracting the data. No meta-analysis 
was attempted due to the multifaceted nature of the review outcomes. Data points of interest 
included study type, population of interest, geriatric syndrome studied, summary statistic, and 
possible confounding variables (e.g. date of publication, location of research, and antiretroviral 
use). Risk of bias was assessed using the appropriate instrument: AMSTAR-2 checklist was 
used for systematic reviews and meta-analyses, while ROBINS-I was employed for 
observational and case control studies. Studies were categorized as good, fair, or poor – 
depending on the degree of potential bias.  
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Supplementary Table 1: Search criteria and results for PubMed 
 Search Term Number of Items 
1 “HIV” [MeSH] 91630 
2 “Acquired Immunodeficiency Syndrome” 
[MeSH] 
75029 
3 “AIDS” 259776 
4 “HIV” 329947 
5 "Acquired Immunodeficiency 
Syndrome"[Mesh] OR "HIV"[Mesh] OR 
"HIV" OR "AIDS" 
433869 
6 "Urinary Incontinence"[Mesh] 30176 
7 “Urinary incontinence” 41227 
8 "Urinary Incontinence"[Mesh] OR 
“urinary incontinence” 
41227 
9 "Fecal Incontinence"[Mesh] 9091 
10 “Bowel incontinence” 12931 
11 "Fecal Incontinence"[Mesh] OR “bowel 
incontinence” 
12931 
12 "Delirium"[Mesh] 5302 
13 “Delirium” 8616 
14 "Delirium"[Mesh] AND “delirium” 8616 
15 "Frailty"[Mesh] 273 
16 “Frail” 14801 
17 "Frail Elderly"[Mesh] 9320 
18 "Frailty"[Mesh] OR “Frail” OR “Frail 
Elderly” [MeSH] 
14898 
19 "Activities of Daily Living"[Mesh] 62193 
20 “Functional status” 21816 
21 "Activities of Daily Living"[Mesh] OR 
“functional status” 
80624 
22 "Accidental Falls"[MeSH Terms] 20361 
23 “Falls” 56516 
24 "Accidental Falls"[MeSH Terms] OR 
“falls” 
56561 
25 #5 AND #8 (urinary incontinence and 
HIV) 
223 
26 #5 AND #11 (fecal incontinence and HIV) 75 
27 #5 AND #14 (delirium and HIV) 77 
28 #5 AND #18 (frail and HIV) 193 
29 #5 AND #21 (ADL/Functional status and 
HIV) 
1340 




 The systematic review yielded eleven results. Supplemental figure 1 outlines the 
process. The initial database search yielded 3241 records (2591 from PubMed and 650 from 
Cochrane). The gray literature search yielded no relevant records. After duplicate records were 
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removed, 2832 results remained for abstract and title screening. 2634 records were excluded at 
this stage. 198 records remained for full text screening. Of these, 187 were deemed irrelevant. 
The most common reasons for exclusion were inappropriate outcomes, lack of comparator, an 
inability to access the study, and non-independent research articles (e.g. literature reviews, 
opinion pieces, etc.). After this final stage of review, eleven records remained for analysis.21–31 
 
Supplemental figure 1:PRISMA diagram 
 
 Included studies varied by population, location of study, outcome of interest, study 
design, and presence of ART or HAART. They are summarized in Supplementary Table 2. 
Seven papers focused on both men and women, while one research project looked only at men 
and three looked only at women. The majority of research looked at the United States, with 
single records focusing on Sub-Saharan Africa, South Africa, and China. One study had no 
location limitations. The most common outcome of interest was frailty, followed by falls, fecal 
incontinence, and loss of ADLs/IADLs. There were no studies looking at urinary incontinence or 
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delirium. The study designs were also varied. Cross-sectional studies were most common, 
followed by systematic reviews and prospective cohort studies. There was only one case-control 
study. Finally, the majority of studies looked at patients regardless of ART or HAART status. 
Only two studies required that the participants be receiving ART or about to start ART.  
 The quality of the studies differed. Five studies received a “fair” rating of quality, while six 
studies were of “poor” quality. Some of the factors that contributed to a poor rating for certain 
systematic reviews were solitary screening and data abstraction, lack of details in the research 
question, limited explanations for inclusion criteria, and incomplete information about possible 
conflicts of interest. For the prospective cohort studies, poor ratings resulted from limited 
information about missing data, crossover analysis, and blinding/masking of outcome 
assessors. Certain cross-sectional studies received a poor rating as a result of their incomplete 
details of missing data, blinding/masking, and data analysis.  
 
 





















































































































ADLs/IADLs Yes Poor 
 
 
 No meta-analysis was attempted on these records.  However, some patterns emerge 
when looking at individual studies (Supplementary Table 3). The majority of records looking at 
frailty included an odds ratio. Each of these studies found a statistically significant relationship 
between HIV-status and frailty. Adults living with HIV had higher odds of developing the frailty 
phenotype. A combined odds ratio could not be calculated from the included systematic reviews 
on frailty. In contrast, studies looking at the odds of falling found no statistically significant 
relationship between HIV-status and falls. Likewise, the one included study focusing on fecal 
incontinence found no significant relationship. An odds ratio could not be calculated for the 




Supplementary Table 3: Summary statistics from included studies 
Lead Author 
(Year) 
Study Population and 
Location 
Odds Ratio (OR) of 


















CD4 count ≥500: 1.17 
CD4 count 200-499: 1.61 
CD4 count <200: 2.07 
CD4 count ≥500: (0.79, 1.74) 
CD4 count 200-499: (1.10, 2.36) 




Men and women 




Men and women 
2.16 (1.36, 3.43) 
Levett (2016) 
No location limits 
 

















Men and women 





Men and women 
1.55 (0.86, 2.80) 




Men and women 
UTC UTC 
UTC: Unable to calculate 
NMA: Systematic review with no meta-analysis 
 
Conclusions 
As the first systematic review to look at the risk for multiple geriatric syndromes amongst 
individuals living with HIV, this study’s findings agree with some of the previously published 
literature reviews.12,13 While infection with HIV is associated with a higher risk for certain 
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syndromes (e.g. frailty), it does not increase a patient’s risk for all geriatric syndromes (e.g. 
falls). More research will be needed as the population of PLWH continues to age. 
There are several limitations to this review. Firstly, it was conducted by a single 
individual. Its findings could be strengthened by the addition of another reviewer. Furthermore, 
strict inclusion criteria (e.g. only including studies on functional status that looked at ADLs/IADLs 
specifically or only including studies that used a comparator) limited the number of results for 
analysis. Similarly, the search only included certain geriatric syndromes, while excluding others. 
The primary author made this decision because of the complicated relationship between HIV 
and certain geriatric syndromes (e.g. AIDS Dementia Complex). However, the narrow outcomes 
of interest ultimately limit the study’s conclusions. Future systematic reviews looking at this topic 


































Dear Infectious Diseases Provider, 
    
Thank you for considering to participate in this research survey. Chelsea Perfect, a UNC 
medical student also earning her Masters in Public Health, is surveying HIV health care 
providers about the management of geriatric conditions in individuals living with HIV 
infection. Her interest is in the intersection of infectious disease and care for older adults.     
    
The purpose of this survey is to assess the clinical practice of current HIV clinicians with a 
focus on issues relevant to the geriatric population. The survey asks about 
your perceptions and experiences of geriatric issues in contemporary HIV care. It does not 
ask you any questions about your own health.  It asks only about your professional, clinical 
judgement and experience.  The survey is anonymous. It should take 5-10 minutes to 
complete. 
 
Please click on one of the choices below.  We will take your decision to enter the survey as 
your consent to include your insights in our analysis of improvement and quality in the 
management of care for aging HIV patients.  Your participation is voluntary and you may 
choose to discontinue participation at any time. If you wish to decline, you may decline to 
begin the survey, or simply close your browser window at any time.  You do not have to 
participate in this survey if you don't want to. There is no compensation for participating in 
this survey. There is no direct benefit for you for participating in this survey. 
 
If possible, please also forward the link of the survey to other practitioners who you believe 
can provide insight on the topic. Our hope is that ID providers across the state of North 
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Carolina will disseminate the survey link.  
 
If you have any questions, please contact Chelsea (chelsea_perfect@med.unc.edu) or 
her advisor, Dr. Sue Tolleson-Rinehart (suetr@unc.edu). 
 
Thank you for your consideration.  If you are ready, respond to the question below. 
 
Please choose from the options below 
¨ YES, I am ready to take the survey 
¨ NO, thank you. I am not interested in taking the survey (if selected participant was 
directed to the end of the survey) 
 
Question 1: Do you currently provide medical care to patients living with HIV? 
¨ Yes 
¨ No (if selected participant was directed to the end of the survey) 
 
Question 2: Please select your clinical credentials 
¨ Physician (MD or DO)  
¨ Nurse Practitioner (NP) or Family Nurse Practitioner (FNP) 
¨ Physician's Assistant (PA)  
¨ Registered Nurse (RN) (if selected participant was directed to the end of the survey) 
¨ Masters of Social Work (MSW) (if selected participant was directed to the end of the 
survey) 
¨ Medical Assistant (MA) (if selected participant was directed to the end of the survey) 
¨ Other (please specify):  ________________________________________________	
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Question 2a (for MDs/DOs): Have you had geriatrics training?  Please choose the response 
that best describes your experience. 
¨ I HAVE completed a geriatrics fellowship 
¨ I have NOT completed a fellowship but I HAVE taken Continuing Medical Education 
(CME) or Maintenance of Certification (MOC) or other formal training in geriatrics  
¨ I have NOT completed a fellowship or other CME/MOC or other formal training but I 
HAVE had other kinds of geriatrics training (please specify): 
________________________________________________ 
¨ No, I HAVE NOT participated in any of these activities (beyond what I encountered in 
medical school or residency) 
 
Question 2b (for NPs, PAs, or “Other”): Have you had any formal geriatrics training? (e.g. 
residency, other formal training) 
¨ Yes (Please explain) ________________________________________________ 
¨ No  
 
Question 3: Do you currently practice medicine in North Carolina? 
¨ Yes 
¨ No  
 
Question 4: How long have you been providing care for individuals living with HIV-infection? 
¨ 0-5 years 
¨ 6-10 years 
¨ 11-20 years  
¨ 21+ years  
 
	 33 
Question 5: In your HIV clinical practice, do you care for patients aged 50 years and older? 
¨ Yes  
¨ No 
 
Question 5a (for participants who care for older patients): What percentage of your HIV patient 
panel is made up of adults aged 50 years and older? 
¨ 0-20% 
¨ 21-40%   
¨ 41-60% 
¨ 61-80%  
¨ 81-100%  
 
Question 5b (for participants who do not care for older patients): Do you anticipate that you will 




Question 6: Older adults can have a number of geriatric conditions. Are you interested in 
additional help diagnosing and/or managing the following geriatric conditions (in the form of 
additional training or additional professionals)?  Please move the slider bar to a number that 
best reflects your interest level, from 0, which is "not interested in additional assistance at all," to 





















Management of individual chronic medical 
conditions (e.g. HTN, DM)  
Management of multiple comorbid conditions 
 
Malnutrition/failure to thrive 
 



















Question 8: Do you routinely assess drug-drug interactions during appointments with aging HIV 
patients? 
¨ YES, I DO regularly consider interactions, and I personally address it during 
appointments  
¨ YES, I DO regularly consider interactions and I ask a pharmacist to address this issue 
with the patients 
¨ NO, I DO NOT regularly consider interactions during appointments   
 
Question 9: Please review these USPSTF guidelines below (adapted to meet IDSA 
recommendations for adults living with HIV) and tell me WHICH FIVE of them are the MOST 
IMPORTANT, in your clinical judgment, for the management of your aging HIV patients? We 
know it is hard, but please select only five. 
¨ Abdominal aortic aneurysm screening in men aged 65-75 years old who have a history 
of smoking 
¨ Aspirin use for primary prevention in adults aged 50-59 years who have a 10-year CV 
risk of at least 10% 
¨ Annual mammography for women aged 50 years and older  
¨ Screening for high blood pressure in adults  
¨ Screening for alcohol and substance misuse in adults  
¨ Screening for depression in adults  
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¨ Genetic screening of women with a family history of breast, ovarian, tubal or peritoneal 
cancer  
¨ Discussing breast cancer risk-reducing medications for women at increased risk for 
breast cancer 
¨ Colorectal cancer screening for adults aged 50-75 years   
¨ Screening for diabetes in  adults aged 40-70 years who are overweight or obese  
¨ Prescribing Vitamin D supplementation in adults 65 years and older who are at 
increased risk for falls  
¨ Providing behavioral recommendations for adults who are overweight or obese and have 
other CV risk factors  
¨ Instituting falls prevention in adults 65 years or older who live in the community and who 
are at increased risk for falls  
¨ Screening for Hepatitis B in high risk adults  
¨ Screening for Hepatitis C in high risk adults and in those born between 1945 and 1965  
¨ Annual screening for lung cancer in patients aged 50-80 years with a 30 pack year 
smoking history AND who are smoking or who quit in the last 15 years  
¨ Screening for osteoporosis in women and men aged 50 years and older  
¨ Adding statins for adults aged 40-75 years with no history of CV disease, who have 1 or 
more CV disease risk factors AND who have 10 year CV disease event risk of at least 
10%  
¨ Annual cervical Pap test in patients who have a cervix  
¨ Annual Zoster vaccine in adults 60 years and older with CD4 counts of ≥200 cells/µl  
¨ Annual inactivated influenza vaccine  
¨ Behavioral counseling in adults at increased risk for sexually transmitted infections  
¨ Screening for syphilis in adults at increased risk for infections   
¨ Screening for latent tuberculosis in adults at increased risk for infection  
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Question 9: From the list below, which do you think are the THREE MOST IMPORTANT 
structural changes that could improve care for people living with HIV over the age of 50?   
¨ Making double boarding (e.g., fellowships in both Geriatrics and Infectious Diseases) 
easier  
¨ Offering frequent, accessible training sessions in geriatrics syndromes for Infectious 
Diseases practitioners 
¨ Adding a geriatric provider to the infectious diseases clinic 
¨ Adding an allied health staff (e.g. NP, PA, RN, etc.) provider who can perform 
assessments at home or in the office for geriatric syndromes 
¨ Incorporating provider  incentives around management of geriatric syndromes (e.g. 
reimbursement incentives, performance measures, population health management)  
¨ Developing formal guidelines for the management of geriatric syndromes in patient living 
with HIV-infection 
¨ Increasing the number of and accessibility to an outpatient Geriatrics Clinic or a Geriatric 
HIV program 
 
Question 10: Thank you -- we're done.  Please include any additional comments here.		
 
 
 
 
 
 
 
 
 
 
 
